The human immunodeficiency virus type 1 (HIV-1) long terminal repeat (LTR) represents a model promoter system and the identification and characterisation of cellular proteins that interact with this region has provided a basic understanding about both general eukaryotic and HIV-1 proviral transcriptional regulation. To date a large number of sequence-specific DNA-protein interactions have been described for the HIV-1 LTR. The aim of this report is to provide a comprehensive, updated listing of these HIV-1 LTR interactions. It is intended as a reference point to facilitate on-going studies characterising the identity of cellular proteins interacting with the HIV-1 LTR and the functional role(s) of specific regions of the LTR for HIV-1 replication.
INTRODUCTION
The regulation of human immunodeficiency virus type 1 (HIV-1) proviral gene expression is tightly regulated by the binding of cellular host proteins to a variety of cis-acting DNA sequences located within the long terminal repeat (LTR) region of the viral genome (1) . The HIV-1 LTR is divided into three regions: U3, R and U5 (Fig. 1 ). These contain four functional regions related to the regulation of HIV-1 transcription: the transactivation response (TAR) element found within R (nt +1 to +60), the basal or core promoter (nt -78 to -1), a core enhancer (nt -105 to -79) and a modulatory region (nt -454 to -104) (1) . The last three are found within U3. The modulatory region has also been proposed to contain a negative regulatory element (NRE) between nt -340 and -184 because deletions within this region increased HIV-1 LTR-directed transcription and viral replication (2, 3) .
Early reports showed the three Sp1 core promoter binding sites and two NF-κB core enhancer motifs to be key elements involved in the regulation of HIV-1 transcription (1). Several cellular proteins including c-Myb, NF-AT, USF and COUP have also been proposed to interact with the modulatory region and contribute to HIV-1 LTR promoter activity (1, (4) (5) (6) (7) . Subsequent studies have revealed a wealth of additional U3 and TAR DNA-protein interactions that significantly influence levels of HIV-1 LTR transcription. More recently, important motifs within the U5 region and gag leader sequence (GLS) have been described (8) (9) (10) (11) . Furthermore, we have identified a fourth Sp1 binding site at the 5′-end of the U3 region and, in addition to the U3 USF and NF-κB sites, found it to be essential for negative sense transcription from the HIV-1 LTR (12, 13) . Together these various binding sites and their relative orientations mediate combinatorial DNA-protein and protein-protein interactions that form a complex regulatory network through which HIV-1 regulates its levels of positive and negative sense gene expression in a diverse range of target host cells under a variety of extracellular stimuli. 
DESCRIPTION OF THE COMPILATION
The present report provides an updated listing covering previously published HIV-1 LTR DNA-protein interactions (Tables 1-5 ). Interactions are tabulated according to the functional regions of the LTR (R/U5 junction, U5, GLS, TAR, basal/core promoter, core enhancer and modulatory region). The identity and site of interaction are listed in the first and second columns, respectively. Within each table interactions are listed in an order that is relative to the transcription start site +1.
While most interactions are highly conserved across strains of HIV-1, not all sites are found in all strains and the exact position of an interacting site may differ slightly. Therefore, sites are recorded according to the numbering of the HIV-1 strain used in the original description. The source cell type and stimulatory conditions under which the interaction was observed are listed in the third column. In some instances interactions have been defined using only proteins in either a recombinant or purified form. For each interaction, the effect on levels of HIV-1 LTR transcription is provided in the fourth column. For more specific details of transcription factor interactions with the HIV-1 LTR and their proposed effect(s) on levels of transcription readers are referred to publications cited in the fifth column. 
